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(54) A METHOD OF CLEANING A FLUID CIRCUIT 



(71) We, Alfa-Laval Aktibbolag, a 
Swedish Corpcwrate Body of Postfack S- 
147 00, Txunba Sweden, do hereby declare 
the invention, for which we pray that a 
5 patent may be granted to us, and the 
method by which it is to be performed to be 
particularly described in and by the fol- 
lowing statem^t: — 

This invention relates to a method of 

10 cleaning a closed fluid circuit by flushing in 
turn with a series of cleaning hqoids. 

The invention is particu^ly applicable 
to the food industry, such as for cleaning 
processing equipmoit in dairy plants. A 

15 method has hith^to been proposed lor this 
purpose, in which cold water is initially 
flushed through the plant to rinse out any 
remaining mOk, and the plant is then 
flushed through with a lye, rinsed with 

20 water again and then possibly flushed with 
a diluted acid, and finally rinsed with water. 
The lye which can usually be used re- 
peatedly is pumped from a central supply 
to the plant and then back to the centr^ 

25 supply. 

This method has the disadvantage that it 
involves a considerable waste of watCT, and 
in additicwi the water supjdy system is 
very heavily loaded momentarily during the 

30 cleaning operation. For the flushing opera- 
tion to be efficient, the flushing liquid must 
be passed at a very high flow rate. Further- 
more, when the flushing wat^ is to bo 
heated, the steam gmerating station of the 

35 plant is also momentarily very heavily 
loaded, and the steam generating statioos of 
the plant must be of a yery laiqge capadty 
to cope with the demand for steam during 
deanmg operations. 

40 Itie pre-flushing with water in the de- 
scribed manner also results in the milk re^ 
maining in the plant becoming too heavily 
diluted to be made use of. 

The lye used for flushing the plant during 

45 cleaning is forced out of the plant by a 
iPric^ 33 pi 



subsequent water rinsing. To enable 
separation of the lye from the rinsing water 
a method which has been commonly used 
involves sensing the electrical conductivity 
of the liquid flowing in the circuit. When 50 
the conductivity drops below a certain value 
a valve is switched and the liquid is con- 
veyed to the drain of the plant. ."V^th this 
arrangement, however, the indication is ex- 
tremely indistinct for a number of reas<»DS, 55 
and tac safety reasons it is necessary to 
either switch ovcc the flow to the drain long 
before all the lye has passed the sensor, or 
switch over to &e drain af t^ a considerable 

Suantity of water has been allowed to enter 60 
le lye tank with the lye. In both cases 
losses occur. Furthermore, because the con- 
veying lines to and from the central deter- 
g«it supply are long and have to be of large 
dimensions, large losses occur simply be- 65 
cause diSer^t liquids are conveyed therein. 

In accordance with the present invention 
there is provided a method of cleaning a 
closed fluid circuit by flushing in turn with 
a series of cleaning liquids, comprising the 70 
steps of metering amoimts of each of the 
cleaning liquids in turn into a tank, the 
metered amounts being selected in depen- 
dence upon the volume of the fluid circuit, 
supplying ^e metered amount of one clean- 75 
ing liquid from the tank to the fluid drcidt 
and circulating the liquid therein* metering 
the next cleaning liquid of the series into 
said tank during the drciflatton of the said 
one liqiud, and removing the said one liquid go 
from the fluid circuit simultaneously with 
introduction of the said next liquid to the 
fluid drcttit 

The last cleaning liquid is preferably re- 
turned to the tank after drculation in the 85 
fluid circuit, the amount of liquid in the 
tamk being adjusted in accordance with the: 
volume of a fluid circuit which is to be: 
cleaned next. 
A method embodying the invention is 90 
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described below, by way of example, with 
leference to the accompanying chawing 
which dtagranunatically illustrates a fluid 
cixcoit including a section C of a processing 
5 plant, a preparation plant A for cleaning 
liquids, and a supply B for dctogents. 

A large storage tank 1 of the processing 
plant C, such as a milk storage tank of a 
dairy plant, is provided with flushing de- 
10 vices 2 below its top wall, v/hich are rotat- 
ably driven by the reaction force when 
cleaning liquid is supplied under pressure 
and at a high flow rate through the line 

15 A preparation tank 4 included in the pre- 
paration plant A contains an accuratrfy 
measured predetermined volume of cold 
water for the cleaning of the tank 1 and its 
assodated tubing system. The quantity of 
20 water in the tank 4 is rapidly pumped by 
means of the pump 6 via the line 7. the 
heat exchanger 8 and the line 9. 3 to the 
flushing devices 2 in the tank U wherry 
system is pre-flushed. The quantity of 
25 flushmg water is relatively small compared 
with the volume of the circuit to be cleared, 
and thus the remaining milk in the system' 
IS only slighfly diluted. The flushmg water 
tliB remaining milk are drained off at 
30 the bottom of the tank and conveyed to a 
special treatment station for further treat- 
ment via line 10. 18. 26. IHiring the pre- 
flushmg of the tank 1 no steam is supplied 
to tfie heat exchanger 8 to heat the pre- 
35 flushmg water. To achieve a more efective 
rmsmg of the tank and tubes vwth cold 
water, the quantity of water initially sup- 
pUed may be chculated by pumping via line 
10 which together with the pump 6, the 
40 Imes 7. 9 and 3 and the tank 1 forms a 
complete circuit 

During this pre-flushing of the tank I, a 
second cleaning liquid consistmg of a 
diluted solution of caustic soda is 
45 measured into the tank 4. The caustic 
soda solution is supplied to the tank 4 in 
an accurately adjusted amount sufficient to 
nu the tubmg system from a central deter- 
^« sopply 11 by means of the pump 12 
50 Ae hues 13. 14. 15 and the flow meter 16 
On completion of the pre*flushing the lye 
solution is discharged from tank 4 for re- 
peated flushing of the tank 1 and tubmg 
system by drcnlation by means of die pump 
u II necessary, the cleaning liquid can be 
heated durmg drculation j>y means of the 
heat exchanger 8. in which case steam is 
supplied thereto through valve 17. 

At the end of this flushing cycle the soda 
50 solution is returned to the supply tank 11 
via lines 10. 18. 13 and 19 by draining the 
section C of the processing plant and the 
circulation lines 7. 8. 9 3, 10. 

During circulation of the lye solution, the 
65 next cleaning liquid in the series is sup- 



plied to the tank 4. This liquid may be, 
for example, water at 70*'C supplied to the 
tank 4 through the water supply system by 
opening valve 20. and passing it through 
heat exchanger 21 to be heated to the re- 70 
quired temperature and through the flow 
meter 16 to ensure that the same volume 
of water is si^plied to tank 4 as that of the 
lye diculatmg in the flushing circuit When 
the circulation of lye is completed the hot 75 
water in the tank 4 is introduced into the 
circulation line and at the same time the 
valve 22 is opened. The tubing system to 
be cleaned is completely filled with circu- 
lating cleanmg liquid so that the lye is dis- 80 
placed from the tubing system by die hot 
water flowmg mto the system. When the 
tank 4 is empty, thus indicating that all of 
Uie previously circulating amount of lye has 
been displaced from the system by the hot 85 
water, valve 22 is closed, and a firet rins- 
mg operation is commenced by circulating 
the hot rinsing water. If it is also desired to 
pasteurize the plant section C during the 
nnsing, the temperature of the hot water 90 
can be raised during circulation to 95**C. 
for example, by means of the heat ex- 
changer 8. 

Any number of cleaning Uquids can be 
individually supplied in turn to the tank 4 95 
to be circulated in succession through the 
tubing system, each cleaning liquid being 
accurately measured into the tank 4 of the 
preparation plant while the preceding clean- 
ing liquid in the series is circulating. The 100 
last cleaning liquid of the series, which is 
rinsing water, is returned to the tank 4 after 
the final flushing, its volume bdng 
measured by the flow meter 16. The amount 
of water in the tank is adjusted according 105 
to the volume of the next fluid curcuit to 
be cleaned, by adding or draining off water 
as required. The pre-flushing rinsing water 
for the next cleaning operation is thereby 
prepared and is held ready in the tank 4 UO 
If the section C of the plant cannot be 
emptied by self-draining, the rinsing water 
may be forced back to the tank 4 by means 
of compressed air which is introduced 
through a valve 25. 115 

It has long been reahzed that the amount 
of water consumed by known cleaning 
methods is excessive, and a previous 
attempt has been made to save water by 
conveying the last rinsing water in the 120 
series to a collection tank for used rinsing 
water and taking water from this tank for 
the pre-flushing in a subsequent cleaning 
operation. However, this method has the 
drawback that a flora of bacteria gradually 125 
forms in the collection tank and is resistant 
to both heat and disinfectants. With the 
described method an effective barrier is 
provided against the formation of such re- 
sistant strains since all flushing water is ISO 
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lemoved from the plant and conv^ed to 
the drain theieof after it bas been used 
once or. at a maximum, twice. 

In addition in the described method of 
5 cleaning a comparatively small quantity of 
water is consumed, and the pre-finshing is 
such that the remaining milk need not be 
diluted to such an extent that it becomes 
unusable. Heavy momentary loading of the 

10 water supply system or the steam generat- 
ing station is avoided and an efficient re- 
covery of detergent is possible. 
WHAT WE CLAIM IS:— 
1. A method of deaning a closed fluid 

15 circuit by flushing in turn with a series of 
cleaning liquids comprising the steps of 
metering amounts of each of the cleaning 
liquids in turn iato a tank, the metered 
amounts being selected in dependence upon 

20 the volume of the fluid circuit, supplying 
the metered amount of one cleaning liquid 
from the tank to the fluid dicuit and cir- 
culating the liquid therdn. metering the 

25 next clemiing liquid of the series into said 
tank during the drculatioa of the said one 



liquid, and removing the said one liquid 
from the fluid ciicuit simuhaneously with 
introduction of the said next liquid to the 
fluid drcuit 30 

2. A method according to daim 1» com- 
prising returning the last deaning Hquid of 
the series to the tank after the circulation 
thereof in the fluid drcuit, and adjusting 
the amount of liquid in the tank in accord- 35 
ance with the volume of a fluid drcuit 
which is to be cleaned next 

3. A method according to claim 1 or 2» 
comprising removing the said one deaning 
liquid from the fluid circuit by di^lacing 40 
it with an equal amount of the said next 
cleaning liquid* 

4. A method of cleaning a closed fluid 
circuit substantially as herein described with 
refer^ce to the accompanying drawing. 45 

A. A. THORNTON & CO.. 
Chartered Patent Agents, 
Northumberland House, 
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PECIFICATION 

/ Sh^T jiii, drawing Is a reproducUcn of 
the Ori^nm on a nduced sco/e. 




